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TOYOTA MOTOR CORP 
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Abstract: 

PURPOSE: To further enhance layer the battery performance. 

CONSTITUTION: Electrode catalyst layer forming paste prepared by mixing a catalyst carrying carbon in a polymer 
electrolyte solution and an organic solvent is dripped on the surface of a Teflon sheet, and a paste printed material with 
uniform thickness is formed with a doctor blade. When the paste printed material stands within a sealed container, th 
catalyst carrying carbon is precipitated and stacked on the Teflon sheet. The polymer electrolyte solution is left as a 
supernatant liquid of the stacked layer. When a thin film is formed by drying, on the upper surface side of the film, th 
amount of the polymer electrolyte is increased and voids between the catalyst carrying carbon particles are made small, 
and on the bottom side of the film, the amount of the polymer electrolyte is decreased and the voids are made large. The 
film becomes an electrode catalyst layer formed by stacking the catalyst carrying carbon particles, and the side having 
the large amount of polymer electrolyte is brought into close contact with an electrolyte film 10, and the side having 
larg voids is brought into close contact with a cathode 50. The conductivity of hydrogen ions on the interface with th 
electrolyte film is enhanced, and the diffusion permeability of a reaction gas on the interface with an electrode is 
enhanced. 
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lwmnfeK©<eii] 

ft^mmmmw*. *) mmmmmx*% < znx^ % z. t 
m&m 2 ] it &m i mm<DmmnmoM&jsmx& 

r>X, 

mmmzntzmmz, mmmmmiz±mtta^x^tc:m 
im^m 3 ] m&a i mm^mnmrn^mm^mx^ 

S0E^*n&«Btft, iKrM§IKg^[l£l$£IIl£388 
ft T* ftfii 4: ft o r ^ feffl©JK19 # ftlffi^lttHTOBK 

»-T fcffll*. 5 C ^^Sh1-5^*flfeCD 

a»*B2Xttll*JI3E«©flS«x8ttN *ifl©ilftS 

4>ft < £b-y.±<Dfmm$te£mffimfr?mmnm& 

So 

[m&h 5 ] m*m i ia«©iK»«^»a#a!-ea 



««t»^©#BijirtSE4:*s^bT*«i-raxgfcs 

m=-iik±<Dm^mwi^m^x, M3mmmt£.*trz 

it 

^M^nfc-a±©»M*. mtmmmmiztt-rz 
*^a^©««fc*««**T-ifrofliA««sft« 

tilBBttfftt*KIB& **-f *>©«««««**£■*-'** 

HiIf3««ift!l!«B{c*J{t5M^S^P5©^PStt, MI3M 

Su83-*f©S8iM{SJii±> 16mmmSfflR<D&iSttfi& 

[»#S 7 ] m*m 6 l3«©^*4«rt&©Sfji^&T- & 
oT> 

gf $fi 2 Xtt»*« 3 f3*j©ipfil ilk, 

«*IB 2 13*©#axgX(±«#* 3 fBtt©l«Rf bx|! 

K«**nfc-»©li«*lW83»«xSK:*v^T«WI^ 
C±fflk3feoTV^fcflO©JBtHn±ft««**Tt6^-*-« 
M^xfiA\ »ffl3St*nfc-»©»i)t*lS(HB*KfbxiB 

c * v ^ r sHEgsn X- fom t. ft 0 x v> fciiii©Mffi ra± * 
tt«*«Taf^-r4»^xii©v^-rn*>©SE^iSi:* 

« A 2 - fc fefSH* k T SfltHWIll© Wg#8s. 

[^B^©PiMft^] 

[0 0 0 1] 

ttw*^aE**-c-w©*^ifi»tt©«i"ct«* ufc&s 
»««ik*©was«5CH-rs« 

[0 0 0 2] 

K6#©tt«r] 3©a©^»mT*fi> ffitt&&nm 

[0 0 0 3] (**&) : 

H2-^2H++2e" -® 

[0 0 0 4] *V-F (KKffi) : 
2H++2e~+ (1/2) 0 2 ^H 2 0 — @ 

[0 0 0 5] TV- KT*S®©SiSt «t D^jsabfc** 
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H+ ( X H 2 0) ®*WttJBTJHf*:*^?WI 

Hiii^^ii (ism) u Kfc^bfc**-f:r>tt, * 

[0 0 0 6] ^©jll^k^fc^WmitfcCINai* 

ti*L#BffM* J ^— fb-rntt, ±83 ut®, ©©sj& 

*fcJS— fb^0S^<, 0 7 5 8 3T? 

iBj-©^t re& * xoaBuaa* 
$ffl*sjfi«mwiH** 

[0 0 0 7] z.vwmmmGj&f&tztt* mmm*- 

[0 0 0 8] 

«^^C:fcMt3M^©^S©^*^@ffM© 
»fc**-f*>©#**«*RTfcTJft3. ±13 

sfc«>, ^©io^Frgffi^jiJB^nT^So 

[0 0 0 9] M^fi^#-*>#«#?*8¥K£#ffc£ 

ntzwimmmxit, nfi*nmmwm*%fmm$ 

5o £©fc#u «W4^et*s^SiSl^«»K©a^ 

«as^»*-#>iffl©mii«K:^aE-r*i«^ 

asiSs **-r*>©#«ttttfi<fts. os-a, as 
*^©is«aiitti:*jR'f*>©*«ttktt, WK-ra 



[0 0 10] «H»«EJBC*V^TjSMJIffifir*-#>*jBS 

«u i*^?«BH«o*t«C: £ 5 ±K b fe =fc -5 CBS* 

^©i£icSiH±i:7jcm'f^->©^«tti:A s ^b-r5o d 
©fe#>s «®MIKJl{c:*jOT$Kg^Sii5^©liSic@Ji 
Tk^-f # >©ag«4 * Mi * * a c &BMT* & 
««614te©fpI±©^^^tiTV^o 
[0 0 11] ^#*©ffi*a»ttCo^Tttx 

sjs * * ©^ ASnff *> M^ip tii£0cs» * * « * 
s±s «wfi^iif*ni!i mttttw#Kmm *. un- 
to wxtmmam x-m^tims^* * 

<£ d a&i^#?«$HMfiT-ii5o<r ^* s s* b^„ b*> 

iCI^t^n-^il&S. £©fc«K RfoftXCD 

JSfc^Stt ^Tjc^-f * v©ig»tt k cjio Afil tenure 

(MtM^T-#^Hii&^©lS«!c^3H4tJ;f3s ^ffi 

[0 0 12] #»!l§tt N ±KHHHjS*«l»lf Sfci&ca: 
[0 0 13] 

* >©sjR^sit & mim^mmmm^mims 

?«^KM^SS«8<li!li^Jl*^ffi^#T-^©^Xi!£* 

s© wit-s^ u fc«m«nn?i6 o Tn mmmmmmm 

tt-5Mra$f*K©HgP3U;i:, 

Hui3S«-?«^H*^mFtBMi«ffi^©Wi^lRlK:?&^ 

[0014] ^ebT, ^©tt*isii3i4©^»m*is 
ig-rs 2 mm<D^m^mx-mm bt^ie 

tt> Mf3it!^a^kmifBigi^*^H^i:»^© 

MSJIWtttCffittbs HufB»^14©*M^*s»^b^ 
U3gJ^t miBM^S^^^I^T* * 4RFI«K:at>TflW 
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[o o 1 53 $Ltz, mmi3mm<DMm?>mT*mmLtz 
&(D%mmmt<Dfe-&mmitmffi?z>mm^t, mm 

mmhumt. mmm^^m^ntzm-^m^^ 

[o o 1 6] m>m4sm<Dimmm<Dmm 
xmr-tes w*ja2xttit5i<S3ia*o*fiHxg&, & 
g©n&.5'j>& < t b-^cDfimmsfotMm&fr? 

[00173 ztz, m&mi izm<Dmmnm*mm-rz 
tzMzm&m 5 mm<Dmm^mxm^mm Ltz^mtz, 

M-JiU:ffl?li§rMr#£ffl^T, BuiaMmi^^^fT?. 

mh, mmztitz-&,±<D&m*. rnvmrns.^^ 

[00183 ±mg(®%mm-r?>fz&>izmmi6 

mj*>(Dmfcwmit%?znft?nMm.r-im\;tz 
mmmfo*m.m b-c& k> > mmwmmm \z&\?zm 

[o o 1 93 fit, z<Dm&m6mm<Dtimnm*m. 
m-rztzMzmim 7 mmtDm^mxmm istz^m 

ia«©#ax@x{iit *ji 3 ta*©^jnfbx*i©^-rft 



mmzntzmmit-ftmmrzcmhs mmM$ 
nfe-*t©^)i^itita#Bxmc*v>T»«B#{c±®i: 
& ^ t v ^c{ii©iih m± % mm $ vrm^cr s 
*\ Kffl^^nfe-^©^^H^^la^fbxs{3*v^T 
0 £8£ 1*1 T* rtfflfl ^ & o T v ^ tzM ©SI® |sl ± £ mm £ it 

T^i-s^xgci^ftfrcgh^xfM t *mz. %> - 

[0 0 2 03 

mm] ±H3«/&£*-rsw*mHa«©TO«ifeT- 
iRmM&*n-r % &ttnmmx*famisntzw&zmm 

©Hli^«PHl5l±©S§M* s *^?)o 
«?KMtt«4«S^©«Ji^rplCf&^ T^* etlT^ 
£©-?, M^fflJ5&@D©iS^»§¥JIH±©^©:fc 
& J^&M8£SfHfc©*Jf *[p] T^fc 3 £ h C& 

s. *©-# N ««ffi#(p»iaD©jfis^?«iPftPi±®« 

«®**^-&tt, IWi-r*«a^(r»IB©IHBI*i5»* 

mmm.^m^.x. M^a^M©^Pfi±/j^<^t), « 

W-ftttlHIRS fife £ IttHTOHtt 
fe'J>ft<4?T, M^fi»i*H©^P«t±^^<^-5o - 

S^x. £ z £TttffilttttJI£*sf* 3ttriK££rttlH©2fll 
M#?««WBIHT?£ < * t) s **-f ^ >©#«14^@ 

#a^?«a«u!tfflTf i*«>T«ai«Tjfi < -r 5 - 1 ^t* 

[00213 B**j»2ta«©»3g*^-e^ *dxs& 

©Ox **KSiikftc«ji©±»*i:bTt(#ffi-rs. 

[0 0 2 23 &^T\ JWBdti«*«Sifc^ Mffiffi 

s©«a*©jDa©iiflfcN ia^««+©*«tt©**iJfflK 
fcw^«»ii««©is«»fcs<awi(i«***. 

t«tD, lii^«^K^^s-eafcn■cv^feffl^©M^Kfi 

*v>T«fll^*«t©»i©±**i: bT]9i^?»filH^ 
«ft#aE**S©T. *UBfc:fettS±#©AliflfflJ«*; 
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mtxvmizmmztiZo ^o, mmtm#-<Dmm<D 

fo*wg.?z>Mfr?nMnm&f' <-&%o <tot, mm 
mtftt.ftmmisTtezmmz.isuT, z<Djmmx*\$m 

b^<UZ>» £©fc#\ z®mmx&, ^?*PSS 

ip^tmm (Bmmiz±mtte^x^tzM) x\ ^ts 
u &ft?nMmm#'j>t^imwx\ x^mmm 
[0023] z<d'&, £, mmm$#.m 

s. 7kmj*><Dmnmm<x*gteMm.im 
fom<DQm&ftm{stcmmi&mi*, -#©#*&{&&© 
wmx^ms^mxtimnm^mtz £jjx&wl&<d 

[0 0 2 4] ffi*JS3iBf6©»jg^T-(±, *PflitxfI£ 

mzztx\ Mmmfoz-Mttnffimmmx-mtintz 
vrnttzx, mmtx.u*mz>z£x\ ®mm 
miz &^xm-&m&.£.m>hti *ms u zom-smm* 
®&ftmKL%i^xm&.izmi£? 0 b*>*K i^tt^Mis^ 
titzm-smmzjo^x, m>bt>iz & vm®m$&*%m\ 
wt^^-a-So ^©^sctf), mmsmmz, sitt 

fovrnm \z^x\±mmm$fo*w.-o tztmx&m-z> 
Gm®m£mzmm<D±.mfrt\sXt>&&? 

[0 0 2 5] ^X\ mMi&z.u*mzz.iix\ st*3i 
2 fB*oss}3t^ffi t mm, mmmmmm Lxtezm 

?5 ^ M^mmv.xmL^titzmmm^mm b-t& 

5^Jl^ffM1-So '©i§i^ ^^bxigt*5V^T{i, 

»#«2ies©fieisfciBM»> MJ«fi^©«Ji©-h 

f##©*jf©±;s, w%mmmmftx(D?iWx\L mm 

mmim#.&mmLxti:?>mmiz&^x, ^©jsmit- 
is.&fr?mMnm&'j>te < ±mmx&ft?nBnm&& 

x\ ^^mimmmso^mtm^m-i xxDmn 
[0026] mmimzmzt, mmmfttem 



M±ffiAs@^^»»HM©H@ 3 £ £ C £ 

7mj*y<Dmn&m&<xx%tmmm!f 

£1ZZ>* 

[0 0 2 7] ^*IS48a*©mm*©lS^^T'(^ 
Sf*Jl2X(iii*a3IB«©P(lXigt*j^T, !&g© 
^^S'J>^< t*)-W±©«it^S^*rI^bfcS^M 

^^T*tt. ^©^^V^j^S^^t^Lfeg 
#>J^Wi:tfI<t«-r3 0 ZOtztbs «f£Sfl#©» 

Jlfc^ ftli^S^*©^ilt:)Sbfc*gg|5©a^a^i:^ 
5. f UTn &»Sa5fttM^S^©JKg* s a^Sd 
PS-rSftfi^g^^©^^«jia3^i:T- 

m^sso s^SM©jS{B!i©«iia5a^c:©S!j-a- 
< Ma!i*»£i£ft£ assess 2 < ss„ 

[0 0 2 8] tfc^T, ^©^©X@$rJgSihT% WM 

mmmxit, m»-m^mmnm£m-^ir^mx'mmm 
f$foM<Dg.mifi>\^ < XTkm-( * >©^*tt*sjs < ■& 

< xM%mn#.m<DQm&*i* < &3<, 

[0029] W*il5iB«©Sijg^7?(i, «&ffi^tt 
IU ^ ©^?*^HS*sS5& £ -W±©^M^ffM 

?«^HJHffl« ifiSi^^Hfi^^ <ttZtztb, c© 

MWT*^g&#:M©£|$*^£ < -r7jc*-f 3t->ffla*» 
ttA J i^<fe»3s ^J£t!ctt©S8i{l!lT-J:»37j<^'r^->© 

mn&&{&<ximmftt*-m(D£.ffi&*is < 
[0030] m&m6Km<D&nnmiz$>^x 
*s ie;^»«iKfi^M^fi^©*ii*fpitr&^T^ 
^.s^iiTN ^*sigB®©^SYfeti5]fli^ mmm 
mm\z&v%mmnmm<DQm*wmmx*.i* < b 
t> m.foxx(D&wim&&%mffimx-m < ^<drmmx' 
<g<bTv^5o m^mmmmiz-o^xn, mm 
m.imM(DQm£&miz, mmmx'b^<^(D^nmx- 
xg<&t), zkiit-f *><Dmn&*mMMX'{&<*(DR. 

ftmx-&<-tZ>Z.£ifiX-%Z„ ^bTs -*f©S8iM^ 
gfct> M^^M©^|5iA s /J^^V^fi!l[B]±, fiP*»iS^ 

m-rzkom-sztix^Zo z-dx, ^<D-m^mm^ 

z>mmmm£Lxmm?%* 
[0031] m^mitimomm^mx^ mmzm* 
mzz£x\ fmm&ft*mft?nMnmmx'mfrntz 
tf.m£tz>o *<Dm*. «>axsxtt^Mfbxg©v>T 
n&<DJimzmz>z£x\ m&izmt£$ntzm-&®miz 
&^xMimmm<Dm$zm*), mmm&fr*s mvtiz 
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&Iofettlt#S?t, Wl©±Ctt#*SfKi:#fc 
[0 0 3 2] #^T\ K»fifcrg*«3£fcT\ #W« 

mifs&©*ji©±#-eft M^s^^^a-rs^ 

»aS^IH©S!ISfcfl8U**-r *>©*«tt*«3au 

©ffl»kffiv^*-r *>©#*«**»£*-*. 

[0033] ^©^, v^rn*>©a^xgftiii«fc % k 

#?m#fftfi#^ < T**^ * >©ag«4#iSo{S0l|5]± 
#«*U *©aflWtttB\ «m«Bit:*V^T N 

a->©»«aBitt**rr« mfc-mfrT-mmmmt m-co 

T*JlW:*>©*«tt:Wfift^ffl!lfc£**ffltt, HfM^^y 
©#*$#{£ < T**3ft«W^r»KI©SSIB**» oT, 

[0 0 3 4] 

[*ffSfD] *^©«^-#ffl&-SB^e>A^-r 
sfc«>c N ttT*»«!©»jia*aii«c-ov^Tttwr 

3o lift 3©»i^Jt:*JtS^«m (HttKto^P 
SURftttfllQ ®-fe;i/*3iffl«^iaT*feS. 
[0 0 3 5] 0^-T£cfc5^ -fe;uft jgH*©«§?«T* 

fc* v- KfiumfeUMi 1 2 * «t i$7 ; - poqmiuk 

114fc, £fte>*«ffilll^fc«f*bfc*V-l*5 0 
i&iXfTJ- h' 5 2 fcfcj; f?*gf££ftTO-5o 
[0 0 3 6] ttffHJKl Oft *3R-f*>C*f-r4^* 

5. JWWUfcBMB-rsi:, .WBKIJll Oft 7*JRSU 

Wili;t-7;^DA-#>x;i/*>ili^I (ft 
: Du Pontttai) ) T-ifc !K ^©BUP 

[0037] Av-Fflg«B«ynwi 2, rs-mm 

JBtl Ofc©HfcflsasU in6®*9 h^l/^SigSC: 
£T% milTKl 0©lXia43J:v#«ffi©«ffflfi!l©* 

mmmiz&mztiZo v- h-nmn^s 1 2 , 

7^ - h*{li!lW®&J&Jf 1 4 ft Mj££: bT 2 0 w 
t%fiSrbfc*-3j?>tt?tfWib&t)©T»»)> 



©seaisftKTjKia^ns. a*, hic^thu 

* V- HRI«ffittiKfli 12, TV- PfiMtfifttiijB 1 4 

S«J«f * A >tt?ttBai b TffifrtlT ^ 4 . 
[0 0 3 8] *V-F5 0, 7V-F5 2ft ^JLJTC 
#*»»tt*W-rS kttC*«tt©#-5^*-sI?>t 

<fc 6 JfM^nT* *K ^©M?L^(i 6 0 &V» b 8 0 %T* 
*V-H5 0:fc,£t>*7V-b*5 2tft *f 

jte^*«ai(ii«Wffic*n*n«£tt4 i<flBj«*nTi^ 

5. 35:*% CO*V-F5 0*J;V7>'-I { 5 2tt, # 

[0 0 3 9] ±B3bfe«fig©m^S?ibft &£i£«fcS§4 
1. 4 3 (iPSzkSR^, 

»*n*^ &ifezntzMmxx&, *v-i»5o, t 

y - K 5 2 (JSfQ bt, * V - Kflg«8fittffilf 

i2, 7s>-Ywmmmmi 4tiy« 0 ? ^e© 

<2>t^fa»t«*n*. -3*0 N 7V-F52«T? 
ft SKD©fi*S©2lffK:J:D^j«L/fc*j|{>f*>tt, H 
+ ( X H 2 0) ©*Wtt*-e«BH« l O^SjS (*£SSc) 
U fli^3®lbfe7X^-f^>ft *V-K5 0T*S©© 
■SJfSfcttSftS. £©fiJfctt*V-F««W!tti8 
112, 7y-Klli««il 4©ftHJOTfflCJ:5iS 

itbTjtfT-rso 

[0 0 4 0] JfcC, ±IBbfc«»Wfe (-fe;i>) ©SSiiX 

T-ft *-*\ ®6-««**wT©«tatfF«f*. 

Dv.fli (¥*SS1U^lnm) ^ 2 0 wt %JHJSbfe$! 
^SJ^*-^> (^tg»2 0nm) leCfcfU « 

«?hjs i o tmmoy vmmx)\s*ymmfr?®m®M 
mw&tetow&frifi 5 w t * i 

M*nW5mltoffIt5. a*s ^s^Ka 
HfifB©S^^t**-7tf>©^i!(i)sm^«8¥ 
«KtfflEK»ft-^AftV^*i©'Tf»ntf ii^. 
[0 0 4 1] fl^ j&Sft«W©*©«lttffiSf*-Jl> 

^^©jt^r-fflic-rso ffl^bfcM^s^*- 
basiM^isrffM-rs &»©fi^s« % m*>mm 

[0042] z(Dm&s mmmz-x> 1 gtitt-rz 
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>wmfr?®mx&mx'gz>®mx&z>z £&<&mx'& 
[0043] ^(Drnm^m^m^Xs mM^tcmmm 

m§Lh£HL<pmm t # &^mm^ x m> ut l £ ? z. 

£*ffiitX'%ZiP*>X'&Zo ^Hi^tlSr^fStetf 

-^^^v^ifit, yk^vy, x-Ts^ivms mmtRfB 

b&V^^£®;!mbTM^bT:fc< '£&T'£3.> & 
[0 0 4 4] ^(Dmt, WTO#BlgS:ff^ao 

»k ^rmmmtLXs mzzo o,«m©^7D>^- 

CITU Ytr$—7V—\ : \Z.&*) 2 0 0>um©i5|— JP 
^T-*«sM^BffMffl^-X h£#JSH£CJifci:b^-* 

[0 0 4 5] ft^ ^:7D>S/— J-±©^-* h5IJB!|ife) 

A£ftT^3o iot, ^— XhWB'JWi, ^— ^h© 

©i*R©W?fcia 2 , 0 3 KfltSWCafc-To 

[0 0 4 6] o^O, #SMC«> 02(;^-r«tdt^ 

mofiwtwB-rs. c©ti^ Mtmmz-tfxDm 

tss-c^bTawrs. y^mm^j^ym 
mfr?mmm&. mmm^-^xDmm^^xit 
Mmmi$*--x>*m-?tztf.mx'&&-tz>b(D<D, mm 

*rtfcfc#fc*H0±S*fcUT*#£f S. 2 4. 

[004 7] &v^\ h i?M»fc*iftia*K:tt l, 
do o*D, £©H£*S*fcJ:»K ^hWJ»5. 
r##t*M^^SbTl&*£ft3„ £©£», cieDfflBB 



Jf ©±?i<fri: 117 y**^;i/*>»KS»?«JIB«aJltt 

[ 0 0 4 8 ] o£ »> N ttttffij**-j}?>fflaug©±^ 

^H©±fflffi!J-eiiS^«^Kfi* s ^<*Sc - 

[0 0 4 9] *©»fck J: "5 1 bT*B*MEI& ("fe 

^yvyy-b^tmmmmi ociiatifct^ 

>v hTV* ( 1 2 6°CX 1 0 0kg/cm2 ) U -© 

T\ iCSSflll 0SAV-K5 0, 7y-b'52X 
WlbfettitSC* 1 )' h^l/* (1 2 6°Cx 1 0 0k 
g/cm2 ) Lfeo ±Eb&#l«ft«T, fW3KJS4glM 
M&m'*-Z b *» & *- V - 12, 7^- 

^•fPKJK 1 0 ©ilHMk Mt*©M{B!l«:Ay- 
K 5 0 , 7V-F52 T*»^ bfeW^T-*: 

[0 0 5 0] do LT»rii*nfc* V- h*fil«SIIURJi 

i2, b-mmm&mm 1 4 t^itsiiw^f*- 

#>i:J«^«(PK©#i9E©«?fe,. A V- PflWtffAk 
ill 2*«C»DHft*»t>TKl!a-r*. 

[ 0 0 5 1 ] ± v- Fmmii 1 2 fe«5S«jfc&fe 

^ fe !) ffl»»?«»H«Mttx 1 0 fOT*# < 

* > M ©Ml® t JWWffit- 5 

«¥HJK1 0«T#<*V— 1*5 0ffl!rt?{J>aiV^ d©fc 

tos »®ftiiayiJ:b-c©^^^*-^>H©^^ 

AV-H5 0«!IT*A§<«PH)K1 OffiflT'/jN^V^. «to 
T, «?KM1 0 CDfitiSA' 6 * V— HmsSflfettUB 1 2 



(8) 



^M¥08-088008 



^©**-r # y<ommts * v- vwwmMmm 1 2 © 
wmmmi 2^s®sjsb^ ©tetsti&s 

fck * V - Pfl«Sttftll 1 2 © A V- h* 5 0fl!lT-tt«4 
[0 0 5 2] i©fe#>, ti V- h*{SIS®M^g 12, 7 

y - h wtttttftii 1 4 c ituf > mmm.m 1 oi^o 

t&X'g&o *<D£M, *V-H5 0, 7^-1*5 211 

[0053] i^Ts *mmm<Dti&nmmx'&, mmm 

mMiZ^X, ± V- Y 5 0, 7^- K 5 2«T«Rjfc;tf 
*©JftfSSfl£SSi«k WPRfflll OfflBtf*JR-f*>©» 

[0054] ±8B tfc* v - vmwmmm 1 

2, T^-Kffl!««SMWil 4ft*-Ti^aK« 



-©SMe£&I)S;!.S#s *V-Fffl9*«fcV7V-l*fl| 
©«^^©ffM£iB«l@£#B«bT*T&^£o o 

JKJBBdWi^-^ 2 0 0 

Am©J£H*£T?^-*hl^!l»ft«s«U «W5fc»J« 

m^-^^T^ i-vwttftsi^fc. •eces&sic 

©mttk s^*-3»2&^u86^0ys:;fei*** 
s*»©wtt*>»tt-e>ttT^s. 

[0 0 5 5] tgfflt: 144cm2 (12cmxl2 
cm) ; 

Hr;i4aBE : 7 5°C ; 

RI&UXE.: 7J — Y ;7J<^0. 2MPa (2at 
a) , AV-H;^0. 2MPa (2ata) ; 

ijxmm^m-.j^^y^m (7v-F7jciS9 o°c, * 

V— 1**»8 0 o C) ; ' 

jfxmm*:7J-\t ; 5 0%, *V-b* ; 2 0%; 
[0 0 5 6] 
HI] 





■9- V 




MWLWBi (mA/c m 2 ) 








3 0 0 


5 0 0 


10 0 0 


15 0 0 




Jt«f« 


1 


0.90 


0.6 9 






an mmm 


1.04 


0.94 


0.7 2 


0.4 8 






1.05 


0.95 


0.7 6 


0.5 2 






1.04 


0.9 5 


0.7 7 


0.6 8 




m 4 mmm 


1.04 


0. 94 


0-7 3 


0.4 9 






1.05 


0. 86 


0.7 9 


0. 62 






1.04 | 


0.9 4 


0.7 3 


0.5 0 



[0 0 5 7] (5 s -*) (is itm 

mtiMftmtofc-z^X, mffi&g.&3 0 0mA/cm2 © 

m&izmfezntznmnmm* 1 ^©ffe©^» 

[0058] z.<Dmitpt>w*>ip-&£oi^ mimmm 
<Dmnnmx'&s &nm®miz^xtt®.&mmnm£ 

Drt^«iME#»&ft;fc. lftv^«a«EWJBt (l 5 

0 0mA/cm2 ) T*tt> ^#M#41trlilT'fcfc;&«#T- 

*r«fli^inf»s©icjjuT, mimmmvmmmm 

Tfcfc. 3 0 0mA/cm2 ©fttt&ft©S£©(2(33^ 

«©Wil-ea^ K*«»flE«tt-cfc^TtK was 
[0059] s& x *gas«©«jaxgcj;fttf s 



So 



(m2£^Lfg6|£8E 



[0 0 6 0] flbOlUfcfi 

w iz^xm®.m.w?Zo 
[0061] m2mmmxi±, mm^x-mm^tzm^ 

s u mMnmimmm&m 1 use^j 4: ra-T** 5 . 

[0 0 6 2] ^©^2HSS^JTJ±, ipHX^C*5V>Ts 
¥t$m®.® 1 nm© 2 0 w t %W& bfc^ 1 ©7 
7-^^^^* (Ti5»2 0nm) 4:¥i9ttiiW 
2nmOfiM2 Owt 0 /ogSbfei2077-*7^ 
5f» (¥±9)&@^J4 0nm) h&l : 1 ©it*"CE^ 

ty ymmx»*>Mnfr¥ffimmmt%mmMtx\ 
mmmmmjimm-<'--^Y^mm\,rzo ^©^ 
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2 a»©/feU«i£rtt 08 1 , W, 2 ©7 7*-** ^5 v 

[0 0 6 3] ^©«^ »2^«©»«I«-efck « 

l^Ts i&g©*§l>^2©:7 7><- *;*:7*^>y^#5fcH£fe 

B-TSo £©&«*. ^—Z KW»J*W>J6®ffllCa2©7 
**©«■»#"£** *©±C»107 7' 
-**:/7V*ffl*Jiffi#«#Stt:&. ftHAI 

©*SgBT*'jN^<JSSo 

[0 0 6 4] bfriK C©^2llSS«?iJT-*. 7 7-^ 
3„ ^bT, ^©^©xg^)gS3i:T\ A-xfWH 

®<D±nw<Dm i © 7 7 — >v >7 (DWMUt^mM 

iff JK l 0 U Jaffl<H!l©tg 2 ©7 t-^x * 

©*«sw»i!i-*-s«BEfi&»-rs. j^t, c©^2 
mmmiz.xm^ntzwmmm^mw, i , us 2 © 

©<fc-5fc&So 

[0065] bp*., 7j v— KfigmnuMi 1 2 swcgg 

-*x7z>v>? ii«*?i»iic «t & was nr 0 5 . 
b*»u 7 7-^^^>y^^fcD©iiS7>?«fpgfea 
m±, mmmm 1 o«t# < * v- f 5 o<H!iT"j>&vy 

V-l*5O«TfiMfc<*S0"Cv Wi»£Ui£bT©M 
«g&7J-*>F^©£E8i±s * V- 1* 5 0<H!lT-*£ <* 
KHKl 0ffi!lT'^^v^ o iot, WPKflll 0©Mffl^ 
6 A V - h-iR!l««!ft^i 1 2 ^©TkffH" # >©ffiictts 

* v - mwmmm 1 2 ©apjo* 1 omx&ntt 

* v- h* 5 0 v— Ymmmms 1 2 ^©sjs** 

2©*V-P5 0{ffilT-{±MiKi^*-^>P^©^A s ^ 
[0 0 6 6] £©fe#>, »2?gEffl©ft^«ttC:|3fr£ 

Av-.^wwsiiiMii 2, -rs-vmwimmmi 4 

Uott, AV— K5 0, TV — 1* 5 2W~e&foJlZ. 



©*K&*Wtln?*, W§iM^Jl£:fctt3M&©*Uffl$*£ 
»«>T««KJfcfeJ: 0 FWffiSfSC U **M£fg« J; D 

-Mfa±.1rz>zhftX%Zo 

[ 0 0 6 7 ] * i/t\ a 1 t*rts» 2 ns£0u©$mit 

fflfcovvc©?*— **»6iJ3e>:&»JB:J:-5fcx tg2 5U£0iJ© 

"CJfc^TtN «®54^ilC*5{t-5^©^Jffl^*«i^ 
[0 0 6 8] Sfc, iffljB2©*Jt0!lt:*VvT^ 
-j^tt^M©^©******.-^*;^ MSHStt 

«k ±iBbfc» 1 <Dmmm^\m\,xMmmmmm>X' 

©«E»Tft/h* < f -S. C i: tfTf **. 
[0 0 6 9] »3|QKWC-3V^TBWa-r4o -© 

ts 3 mrnxxt* wmmsmtm^--* v tm^zm 
mmi*0mm#±m>m 2 mum tmm u mmmm 
■wmavtt^tt •) m 1 nsfi^j t m-x % <, 

[0 0 7 0] Z.(D%ZmmX^ JW»I|lK:*V^Ts 

•eit, ¥*9«MiWlnm©e^ft2 0wt%S*Ufc 
77-*7^5«»i' (¥«figR2 0nm) 
|>]3nm©e^2 0wt%g^lfe7'fe?-V>7'7i' 
^ (¥±9*tS^J4 Onm) 1 : l©jt^T-ffi^-b 

[0071] ^©aa^sKwomKLgc^viT^ 

x, m2mmmtmmiz s mmmmm<Dmmmmmxa 

$ < % Sffifi!lT'ffi7>?«PHM*S'J»5: < TMKSJStj- 
*>IBfflffil»a i ^:*<ft*. tttJt, ^3SS6^J©» 

ware*, «a«aiyic*it5iii«©«ffl»*ft]«ftT 
[0072] % 1 c*tta» 3 98Hffl<Dtmnm 

tov^©5 s -4'*»6W?.A»*i«t'5C^ ^3HS£^J©^ 

fe7t*, «®ftij«st*itsftii^©fij«^^«i^T* 

[0 0 7 3] i©»3lQB«Tttx ««i^Ji©««i 
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■rs. .i-at, »3^09©*K»«ife'cau *v— Kffla 
wmmm 12, - ha WBttaw 1 4 tctt&m-e 

[o 0 7 43 #-*>aa* s ^£i7X«£^-r±§£\ n 

-ftfcfc, ?^?»IBR©£**ft±fcJ\ 

tot: tt3»j3&^fck*«* fcfc. *©*g* s iS3-? * 
S¥K£©#M£-C£Tb3:V\ M^©#*ffi«c£EE« 

©a*«E©RTfc'.hS < -T 5 d £* S T- $ 
[0 0 7 5] SMf^fc|Eov<>TBIil|irr«. -© 
ft 4 ISffifiajT-tts ft 1 «K«C:i3tt4«HfcGBfc»*. 

fcffiitU «»«IIH*;M(!Ji*^iWltiSK:*W-4«l8 
AJMUWfcJSUB'*-;* h©ffijig(ift 1 19101 fclffl—T?* 

o 

[0 0 7 6] il©»4iafi«TfgRfflbfc«BMbxST 
tts ft 1 *^t*»S*«n«TfH«bfe«8SMJIW 

-rso --t% ^^bxs©^^^*,, lint 
«v>s!WWEas»«2 ocovvtBMrra. 

[0 0 7 7] MKflgjSSa 2 0 8\ ^©WB§#t/££3lfr 

2 2f*)4iD^.-r§t-^2 4*sJl§9 : $tl-CV>5o 
fflifttl£&$2 2©rtJS£fcfck )P2 3 0 0^0x7 
D>i^-h 2 e^MISCje^TH^^ntV^o C©7" 
7 D >^>- h 2 6 fct, M«[elteg§§ 2 2 ©fflltW 
fl-b&anJ&iK BiWMCtt*©*®^^-;]/-^ 
*fc^ «ttlsHEeS2 2©T*H**Cttx * 
^^^WSMiiJiffM^^-^ h©*AP 2 8 *s 

2rt*»§i-r«i»§iP3 o*«»H-6nT*»), c:©i!S§i 
P3 o«Ei^b^v^^i®5isgt^^nT05 0 * 
*\ f$K@4E$s 2 2 ©±igBtt> mmx- % & <t 3 m& 

[0 0 7 8] ^©#JlMgB2 0 ftH^fcaKWbiS 
"CfcJU «AP2 8*6m«!*ttUiJIfl«ffl^-Xh 

2ft*i^^siBECQ*i)ijg«Tf«ifcr. inc±D, is 

^-^bC*Jt b^3B« 



£:&-5<> ^bTs 3fflfS«Ilte^il2 2^@te^-&o-o 
fAP 2 8*&«»iMSWBfiKffl^-^ b 3 2 £*9A 
u WR®m£&2 2*s 20G (Gttfi^inaM) © 
ja^A 5 ^-5[el!!E3ljST-2 O^-KlHlte-r-So £©1gitt 
@«k882 2ffl@]|E©BgC, ft«IM«JiJIMffl^-* h 
3 2tt, jai»to**«ftT«ttHMBeS2 2rtHIfflf7 

D>->-h2 ect&^-rjRttCffitfdn*. ?bt> m 
mmMmsMi-a v 3 2n*H-*««ffl**-ji«> 

5 1 70>'>-b2 6fflJK:jeRFlBI©'5 , feC« 

a u t&ttnt&gg 2 2 ©h«snkiq& y ym&zju* 

c ©afflMbXiBC E3 izmtm 1 *H5^J©#ex 

[0 0 7 9] *(D'4k, 1Hft[lMEglg2 2©igte4i^ 
U *©IHEh-*2 4CJ;&«ttia«882 2rtft5 

S2 2rt*HS»IR§|-rs. x ®ttlll«^2 2© 

T»l*^©f*BtiSi:ffl»r*C«*fc^. '©# 
BUSfctt^Tfct. *l*«S«IJ:HW©xg*|S4. b 

Ttt> ffittlsME&gg 2 2©0ft4't^©[elteffiMB!ltf4« 

bxv^fc{i!i©M®A s > otrnw^nso 

[0 0 8 0] tt^T, C©^4||jffi^J©^*4»TlfeT-$)^ 

tt, mimmmtmmz, mffiMmmomMwmmx- 

-*>BH©ffil»* s **<«:S. z<Dtztb, mtmm&KD 

tbxnm&m*& 5 P3mT-«^{c b, =t ^ - 

[0 0 8 1] ai K:«tt«ft4|QGM©MmC« 

CoVMT©r ; -^A^B^6^<tdt, d©^4Hffi«?!l 

©*»ft«iiifc«to-r*^ *«^ttfco^Ttt*«i*»4 

[0 0 8 2] SC. £©Sg4IIS60iJT'Ji> 

M^B^A-*>©^*§fiftiJWtfT^a©T% @b#k 
iscintis ««iiWES«2 2rtCTaic»*fta(ri- 
«a*«tftffi«fHB©'5*K«JS , r5^fc*«T*s. b^ 

fes «dB^*-#>©a»*»to*CJ;!)ff«:"50 
T% ««©Hlt&^-^bfflu*Ds;-K:^*n*i 
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h#T'£So lmZ.X, ^4^Jfifi»JCDSiJiXgC 
«fcftl£s ^itt(Hlte^§2 2rtMI©f7D»-b 2 6 
C»oTJ^*ft&«WMWJ&filiffl^-^ h 3 2©* 

iK0±9-ft£«b-^ *v-H««wajsuii 2, ?y 
- hothmmkh 1 4 ©jp#©*a-ft;4>*att? is. s 
&^ nmma&fmi-z v (D&m& & oia±* * si 

[0083] ifefc, msmmm(Dimmm^^xmm 
n. ^cDjB5SEMi«ifiDj«aB|.«an?tt N *©«jsig© 

[ 0 0 8 4 ] o£ 5, 3©fg 5 HSS«»J©^<lX^T-«i> 
6& ffJSfigfilnm) £2 Owt%figfbfeMi£S 
(¥*a«g^)2 0nm) lgCWU 7»* 
**;i>*>*jfiS#?*JI&*J* (^^JJI©@f^* s 5w 
t %X*m-&2tltzm$.) £ 1 5 0 m 1 , #fliaMg£ bT 
T'Dtl/V^iJu— 0 OmlffitS, *bt, 

tt©S©M«£®*#:5b > , 7 >y *3R^;i/* > 
»J«^T«BIB«*fe J: Itfmsmit z. ©Jt^T-fflSc U 

[0 0 8 5] *©»& 4 mm t mrn^ mmmm 

«!«!S«SffMffl^-XbA^lim^ff^bfc<, £©*§ 
^ mffllfbXS-CB; 1S«[H]te^S2 2430 G©»ifo 
£#*>*S[I]!|Ej&KT- 1 2 0aflflEHR3#fc. Cl©^5 

hf'*v^Ts «H^8r*-#>©3W©_hC*«©±» 
5 N ^©tt«TflWBdtxe*«"Cf»JI)t*^ b 

[0086] ^ai/TMsnfeswtfft^Tfes nwi 
<TttaaH»A-si«>mifflai»*«^*<a:s. ^ 

<T«fl^*-#>Mffl^#/J^<&;&. ^bT, 
r- 7 D >>>- h fcfiflfll (f«ttlEME88g 2 2 ©Sfistt 

)is*>wtnft?mm (M^mmmm.) ©*©«a*g& 

[0 0 8 7] J(S5^IS«7?tt^ HIBWbxg, itJKdtrg 
ritrfiftjBT±E©«S8IMraJBfiaffl^-^ b*»€.»flR 

^nfc^M*2«cfflE-rso -ebTs ^©2tfe©^M 
*d?«»Pit©#©»«<i«jBj«*n«©«t®fii±* 

af»*#T*y h^U* (1 2 6°Cx 1 0 0 kg/cm 
2 ) t5. ^obTs M&Sf$*-#>#;»Jlbfe1»I 



mmm^r-it, *©rt»*c, s^^ft©***©^ 

#8E£-U&»5 O^m©^** NB&WBfiBSftfc. *© 

H 5 2 7f«fttAftfltiitt*8$r bTCIfte> fc-fttbS* 

[0 0 8 8] i!©^5IISS^J©MS*4«?t6T-i±, W&ftllig 
*3t»ft»*TJ l*^?«WRffl*©1JI«*«^ + 
+ * hM* 5 ^ 5 0 >um©J¥«fr£*-r3 itW, d©* 
**Nlt*«IBKJ«l 0©ttfflhbTffl<^S 

S < »K * * * h IBIWT' ttift «g?«fi## < 
«^F*-#>IB©3e»*«/J^<5B:S. fif^Ts £©!g 
5||^©»MrtirC-&oT*N ±IBbfc*iaS«lfclfll 
«fflH^C^StSMIK©fiJffi%4K«n«)-r«S 

<fc t> R»T-ffi^ K U «mi4t l& «fc D -»|ql±-r 

[0 0 8 9] £©»5ffl2S«0!l©j|!ll»TOK:#V^HU 

nMnmzmm-rz*** vm&mmizBmznx^z 

]*^T?©ffla*EE©ttTfcJlMW-rS C § So 
[0 0 9 0] Sfcs *lt3*»tsm5HSE«?0©^»?tfe 
{C'O^^T©7 ; -^A»e)B^?>* i > a ^J:a{3^ z<D%5mm&l 

[0091] z(Dm5mmmx-i*s mmmmmm. 
#.*#:<d**z hmzmmnmi ovftmthxm^z 
<dx\ «phjki o*^lgytffl*■rs^s* 5 ^v^o z<d 

»5fBfi«T?ttx «4«*fe©«/&l£frf)A\ ^e© 

[0092] ^t:, %6mmm®timnmte^xmw 

t5. C©»6SQIS«©«!W«ilIn?tt, 

jg(±^lHSf5«?!l^|HI-T'afeSo b*>U *V-HflI«a 

12, 7^- ^mmmmmm 1 4 1 
~i§ 3 ©M^AsaJi bt 3 Ji»jiT*afes^T*±ia b^ 

^lUSE^Jiffia-rSo ^OJ;d«:3S«iig©«®M^ 
g**^S^6Hif6^J©«4»flbii> OT©M®xiS* 

igTSit^nso 

[0093] jBitt«ui*^-rs^«©ieiftk 

«llnm) ft2 0wt%®#b3&ttltt^*A-sl«> (¥ 
±9!|^g^J2 0nm) lgC»U 7 y*3R^*>Mfii 

^miiiii* (Mwmanwjeftifi 5 w t %T-iB^^n 

4 1 5mlfffi-rs« HC, *^S«tbT, 
y/D;V-M?n?ft5mlfoffItSo ^b 
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*-#>igC»i/T7 >»J*^f«HiS« 
1 0 m 1 , £ 3MSSJ1 ffMffl^-X b T?fck fttt£& 

fcf&m^-T.htmtx&Zo o*t), ^i~^3oM 
^©^©fcttO^ft-WUD^-^hTHU ft&!£fij$ 

t> . £ 1 BSJigJf ffMffl^-* h , SB 2 ftkSKJVIM 

[0 0 9 4] ±iSM*bfe^en^n©^-^ t-*> 

IglftSE^fRM*^ r7D>^-H(;^^- 

» i mmmimmi-z. v tm summmmm^ 

-^hipeiiiD^hWCIi, ^©Jpc*£5 0Am 
i: U 2 jW&JfffMffl^-* h * 6 ©^-x h EPJ^U^ 
T*tts 10 0 jumt bfco C©f#6ftfe^— X \-£flffl%0 

[0 0 9 5] ^©^fct, f#£ftfc^*ve*l©^— X hEP 

*w^^jiT?*«*nfe««ffla«*-#>4**Ji bfc 

y h^U* (1 2 6°Cx 1 0 0kg/cm2 ) f3. * 
U S'-hBtefcak©**^ *2j»«MKIMffl^-^h 

[0096] iftci!), ^ft^n©»ii#ssi~£«3 
©»«]■£:& t>> ^n6tfflWb&3ji«i§®wttii 
n (* v- wmaAUKJi 12, tj- mmmmmm 
14) A«jBdidns« ^lt, z.<mwmmm\z.i3v 

-F5 0, TJ-YB 2%yuz\sTZtie>%-mh 

u mmmm c-fe;io z^mz^tzo ±iBbfe^ 

[0 0 9 7] ^©16 ^ffi0!l©^«rt6T-{i> 181, SB 
2, fg3©M^©jifcjaj#^^ff»*s/J>&<&oT 



«fcoT> ±i3bfe=&nsEfi?!ii:iBi«^> mmmmm 
©sg i ©M^JiT-i±]S^«PK**s^ < xmrnm* 

-sK>M©SB*«/J\* < s *ttffll©£ 3 OftUKATAa- 
*«*W«J&*'i>& < Tfc&Mg&#-#>f«©£|®*M;c* 

»t?«»cu «mttii* J: !>-Jii«U:-r 

[0 0 9 8] mit*tt5£6lUI^J©^*f!b 

©^«fittJ;^T^, #«^*cov^jt«0!*i*4 

[0 0 9 9] ttJ^*IB©|^WfcT3^TBil!Bbfc#» 

3 aymttmsm^. ha, r&££ n * * ©■*?»& 

«T*HSS bW £ d i: fct^HT- -5 o 
[0 10 0] m*M. ±IBbfc»4*>IS«t:* , W««K 

fbxst-ffiffl-r 5«iM^fiKffl^-x h &m 2 , MS 3 

HSfi^JT*ffifflbfeS«!ll^ffMffl^-Xbv BPt.M^S 
«&©»*£§&&£&&' • #tfcbfc^-X h i: bT* J: 

v^o z<D&oizmm?zztT\ mmmmm. 

[0 10 1] JB5|OBfi)IC*V^ «!M«ffM 

ffl^-x hta«cDjiMafflfif*-7j«> (¥±9!&S2o~ 

4 0 Aim) ct f)^©¥^Sg* s 'J^^V^^a^*-^ 
X ^J^.{fe#M^S«b^©¥^feS* s l~5xim 
<DM®.m&i3 > ii>«l!^-r •5J;d«figbTt)J; 

^©WEBifeS©M^JH^*-7K>©?*^(iam©M 

*-jj«>tt«5i»®iiet:ft*. zotz®, mmmmm. 

ft**©^^^ MlSSWi(aS©M^«ffi^*-7K>^ 
[0 10 2] i^T> *V— 1*5 OXttTV — 1*5 2d» 

6M(pj-rs«BHi!i^TO^* s ^ »; bT #t 
t) , ^ ©^^^ M^©«»sg©feii«a^ 

^©^r^^MK^Wb-r-5 3i:AST'c*, ^KM©*9R 
[0 10 3] £2^ £6lUS^Jf{i> «1M«S^^ 

i, m2, m3(Dmmm^mmLtz3mmMtLtzifis 
2 suss avm2 4 jBei±©*ja t-rsdt*T§So 

[0 10 4] ±IBbfc^ft«6^J-C*(ct, WiMUMI 



1 



Sv>©tt!lfc: J: t)«JU^r*-3j«>ttA-sI?>H±"ff* 
[0 10 5] «^WJWt**fcfi£-3*S« 

net %m®m$-t> >©stm&&s & eg & ^ t 

[0 10 6] &J5ftHN^C&^©&fl&£tft££-b& 

n^^mmm^xmrnt tt'j>a <«. b*> 
tt©-<3r>^gis m%-&*K-fcy&) *#rs©TN 

■5. C©*S*n *H35#»«Cttffl£©WtB£#Mr&L 

[0 10 7] iE«WfCW«**fe«ffl(^f*-* 

3 P9tffi©'f*>astfcll 
Sfrr*iSfl^«»Kfc«»fb96Wfc§l£^3. '©S 

bfeS^M^gffMffl^-^ hT$t)T*^ fil^©ftUK 

[0 10 8] fbt, £©±-5fcJ*Mflfflf«?*-#i'fcffl 
ffl^©J*M(ffl«f*-*>*«!ls^?flBSPK-pfllll 

LT£»)»rgSfc % *MTti&ffitf^©tttt3)ltt£ffi 

[0 10 9] ft|«^rA-3j«>©*iiI»S»9B^ 
©fflattt © WtB»©*&^au *© J: -5 C LlffS A tf«t 

v\. — 7t« ^tt-?-^^ mm (hno 3 > 

XliWffiSEM bT (in^^K : i^J4 0 0°C) N #-*>© 
*®»«RS|*=hDfti (-N02 ) &^"C% - 
yffr**7iMm£l,xm\ i©-bna (-NO 
2 ) *7k3R7fJB7cbT7S>'aS (-NH 2 ) fcWJW 



(13) !ftK¥08-088008 

5» ;abt, M^fi&*-#>©3tB5§s&3i£ms 

ttO^tgaT-feST^ya (~NH 2 ) im&iStlSo 
Z.<DT^J& (-NH 2 ) fct N ««it>C*V^-f*>fl3 

[0 110] «MfflSf*-*>^©IE«fflf©»« 
fcfc, HTC^-T^-^MIWKBe Oft^T, &©i 

at bTff*^.««tv^ 

5, h mmm. 6 o ©ie«^«s 6 2 c Ana 

[0111] MNHS1K6 0 tt, H»fc6 4 fcj* 

A/CjE«?ffflHt£6 2 i:ft*#^*S6 6 
-ebtv S^ilrtffltiS6 2a, 6 6 aCli, 

IE • m©s^f*5**5o lEmn^mMQ 2(i, 
mmmi&*xtiiMstz8><DA d uw?* 2 b t, mx 

[0 1 12] »M*-#>SA!3PA;^6 2b* 
£B! fcTIBWffWtS 6 2 ©SBtR 6 2a ^lEWM £ 

[0113] Co LT««^#*-#>#IEWf CflHt 
bT^£Wt% ADn>W:/6 2bj&»&lfc#?*|IPR 

6ie«#^«^ 6 2 izm^^wm b 

[0 114] 

[««!©«&*] W±PMbfc«tdK»*rii*3J;^* 

wmttmmmmmz-<$>< \.xym4 xyomw&zm 

tts mffi{a!lT'S^^©afitKfflKA s ]«*?.i:»^, 
fcS^©B<*:«^ t flBBKBtfl!l'Tf**-f *>©*«« 
KASiS^So C©g^ lf*ill*J:Wfif*«683«© 
«a*«fttJ:ntt» Wlk^K:«(t2llUK©«I^S)^ 

D — JBia±f -5 z. £ ifiX- 1 S o 

[0115] w«a2 3&v>bai*a5*j;ifflii* 

ffl7B3«©*imWlll©«S*«tC«tntfs iPdbfciB-^ 

sKv^{±^^^©«»^ffl> Sb<i±- 

W±0«Bt©«W«F©1««ftiii*»*«ttT?. n^m 

[0116] mmimm(Dm&nm<Dmm.jjmz£n 
tz, z<D%Lm.mm*MM<h?zztifiX'%5o 

[0 117] »*^4fB«©«4«ffe©S!ji*^tJ:n 



(14) 



1#M¥08-088008 



©saws** <&»bmto&&&Qm2fflm<D3m& 

[0118] m^meimomn'mmx'^ mtmfrf- 

[0 2] mimmm<DMmz-u*m.wirztzi!b<Dt>(DT' 

b;fe«taia. 

[El 3] Hb<, MfifA-^XD^-XhEPBftC 
[H 4 ] » 1 *Sfi#l©# v- PffiHMttlKJf 1 2 {C*3ft 
fticmfrbfc#l5£0o 

[0 5 ] Sg 2 %ffi0g<Z>:b V- PtttffttffiJI 1 2 



[0 6 ] wmmmmm^-^ v &e>mm*Bi$.-t2> 
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7 fJRaW-H-fVBHSfflHllBffiK 




